Hypertension: cation transport and the physical properties of erythrocytes.
In recent years, many reports have appeared describing altered Na+ and K+ transport in erythrocytes of individuals with essential hypertension. Collectively, the interpretation of these results has been unclear. Our studies revealed that the active ouabain-sensitive K+ influx, the furosemide-sensitive K+ influx and the residual passive K+ influx in both human and rat erythrocytes can vary considerably among individual persons or rats and that these measurements alone can not be used to distinguish normotensive from hypertensive individuals. The only consistent cation transport difference observed was an increased Na+ permeability in spontaneously hypertensive rat (SHR) erythrocytes. We have also examined certain physical properties (equilibrium density distribution and sedimentation velocity) of erythrocytes from normotensive Wistar-Kyoto (WKY) and SHR rats, since these characteristics may be altered in response to abnormalities of ion transport. It was found that the erythrocytes from geographically, environmentally, and age-matched littermates of WKY and SHR rats have identical equilibrium density distributions. It was also found that the density distribution of erythrocytes can vary among geographically dispersed colonies of the same strain of rat, and even among successive litters of the same rat colony. However, the sedimentation time required for erythrocytes to reach their equilibrium density was always shorter in the normotensive WKY samples than in the matched SHR. Utilizing a simple centrifugation method, we were able to clearly show that for any population of erythrocytes with the same upper limit of cell density, normotensive WKY cells always sediment at a faster rate than those of the hypertensive SHR.(ABSTRACT TRUNCATED AT 250 WORDS)